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Abstract. This paper reports some preliminary results of the study of the latest Villafran- 
chian — early and middle Galerian (latest Early Pleistocene and Middle Pleistocene) small 
sized fossil dogs from several European localities at Mediterranean latitudes and in Israel. 
The systematic position of these dogs is still doubtful, and they are therefore provisionally 
referred to Canis cf. arnensis or Canis aff. arnensis (advanced form). This latter dog 
probably represents a new species, for the definition of which we await further compa- 
risons with the northern species. At present we do not exclude the possibility that at the 
transition Early-Middle Pleistocene, at least two different phyletic lineages were present, 
both paralleling wolf morphologies; one in the Mediterranean region, represented by 
Canis arnensis, the second in north and central Eurasia, represented by Canis etruscus, 
which gave rise to Canis mosbachensis. At the end of the Middle Pleistocene Canis lupus 
dispersed in Eurasia. 
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I. INTRODUCTION 


The systematics of the Middle Pleistocene small dogs has been subject to varying interpreta- 
tions. The Mosbach wolf, described as Canis mosbachensis (SOERGEL 1925), was considered by 
THENIUS (1954) as a sub-species of Canis lupus. BONIFAY (1971) synonymized C. mosbachensis 
with Canis arnensis and Canis etruscus. This interpretation was contended by TORRE (1974), who 
demonstrated that the Middle Pleistocene wolf is closer to Canis lupus than to the Villafranchian 
species. 

The modern wolf Canis lupus is commonly thought to be derived from the evolutionary lineage 
C. etruscus - C. mosbachensis (MARTIN 1973; TORRE 1967, 1974, 1979; KURTÉN 1968; SOTNIKO- 
VA 1989; ARGANT 1991). As already observed by KURTÉN & POULIANOS (1977) this interpretation 
presupposes a reversal in the size trend, as the late Villafranchian Canis etruscus (Olivola and 
Tasso faunal units) are on average significantly larger than the latest Villafranchian and early 
Galerian small dogs. 

The Villafranchian and Galerian mammal ages are defined on macro-mammal fossil assemb- 
lages from Italy. They correspond to the Villanyian, Biharian and part of the Toringian (sensu 
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FEJFAR & HENRICH 1990). The boundary between Villafranchian and Galerian is placed in the 
upper part of the early Biharian, at the Early-Middle Pleistocene transition (cfr. TORRE et al. 1992). 

For this reason some authors do not exclude an origin of the Middle Pleistocene wolves from 
Canis arnensis (SOERGEL 1928; THENIUS 1954; DE BEAUMONT 1979, 1980; KURTÉN & POULIANOS 
1977). This species was generally excluded from the ancestry of the wolf as it was believed to be 
closer first to jackals (TORRE 1967; KURTEN 1968), then to coyotes (KURTEN 1974). Close 
relationships between wolves and coyotes are however suggested by their tendency to hybridisa- 
tion, rare in nature but possible under human influence (NOWAK 1979). 


The relatively scanty fossil record of Canis in latest Villafranchian and post-Villafranchian 
localities, and the absence of a critical revision of its systematics, are responsible for the fact that 
dogs from this time span have been reported either as Canis etruscus (MORALES & SORIA 1979; 
TURNER 1992; BONIFAY 1986; ALCALA & MORALES 1989; MARTINEZ 1991), as Canis etruscus 
mosbachensis (PONS MOYÀ 1987; AGUSTÍ & MoyA SOLA 1992) or as Canis mosbachensis 
(KURTEN & POULIANOS 1977; HAAS 1966; TSOUKALA 1989). 


In the latest Villafranchian localities (late Early Pleistocene) of the Mediterranean region dogs 
are represented by large forms of Canis (Xenocyon) gr. falconeri (cfr. ROOK 1994) and by small 
dogs of a size comparable to the late Villafranchian Canis arnensis. Wolves of a size comparable 
to Canis etruscus have not been recorded. 
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IL THE LATEST VILLAFRANCHIAN - EARLY GALERIAN SMALL DOGS 


Fossil remains of the small dog have been recovered from Spain, Italy, Greece and Israel (Fig. 1). 


Fossils from Cueva Victoria and Venta Micena (PONS MOYÀ 1981, 1987; MARTINEZ 1991) 
were described as Canis etruscus etruscus (Cueva Victoria) and Canis etruscus mosbachensis 
(Venta Micena) by PONS Movà (1981; 1987). Recently, MARTINEZ (1991) described the speci- 
mens from Venta Micena as Canis etruscus, including a lower carnassial attributed by PONS MOYÀ 
(1987) to Cuon priscus. 


Abundant macro- and micromammal remains have been recovered from the fissure fillings in 
the quarry area near Apricena (Fig. 1) in southern Italy (the so called Pirro Nord fauna; DE GIULI 
& TORRE 1984; DE GIULI et al. 1987; ROOK 1993). DE BEAUMONT (1979) refers an M" collected 
in this area to Canis cf. arnensis. DE GIULI et al. (1987) reported Canis arnensis from fissures PN 
2 and PN 5 (excavated in 1984), and in the PIERI collection (collected in 1968 and stored in the 
Dipartimento di Geologia e Geofisica, Bari University). New material was collected in the course 
of field work organized during 1991-1992 by the Dipartimento di Scienze della Terra, University 
of Florence, with the support of Museo Civico di S. Severo (Foggia). The small dog material from 
this locality consists of:a left M1 (Fig. 2: 1A,B), a left maxillary bone with M , a right p^ a 
fragmentary left mandibular ramus with I3-M1, a left M, a juvenile right M!, a right maxillary 
bone with P^-M? (Fig. 2: 3A,B), and a facial portion of skull with right and left I'? and C, right 
P?-M? and left P?, P^-M? (Fig. 2: 2A,B). 

KOUFOS (1992) described material from Apollonia-1 (Fig. 1). The material consists of a left 
maxillary bone with rP: a fragmentary skull with right I'-N? and left PP., a left mandibular 
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Fig. 1. Distribution of Canis cf. arnensis and Canis aff. arnensis (advanced form ) in the Mediterranean area. 
Canis cf. arnensis: 1) Pirro Nord and Cava Dell’ Erba, Gargano (Italy); 2) Apollonia-1, Mygdonia basin, 
Macedonia (Greece); 3) Oubeidiyeh, Jordan Valley (Israel); 4) Cueva Victoria and Venta Micena, 
Guadix-Baza basin, Granada (Spain). Canis aff. arnensis (advanced form ): 5) Le Vallonnet, Roquebrune 
Cap-Martin (Monaco); 6) Colle Curti, Colfiorito basin, Macerata (Italy); 7) Huescar-1 and Cullar de Baza-1, 
Guadix-Baza basin, Granada (Spaina); 8) Soave varoius sites (Castello, M. Tenda, Viatelle, Zoppega), 
Verona (Italy); 9) L’Escale, Saint-Estéve-Janson (France); 10) Petralona, Chalkidiki peninsula (Greece). 


ramus with C-Ms3, and a left M2. Comparing these fossils with Canis etruscus and Canis arnensis 
from Upper Valdarno, KOUFOS (1992) concludes that the Apollonia-1 sample shows morphologi- 
cal and metrical features intermediate between the two species, but considers it closer to Canis 
arnensis and assigns the Apollonia-1 dog to this species. 


The material from Oubeidiyeh (Fig. 1; TCHERNOV 1986), a fragmentary maxillary bone, some 
fragmentary mandibular branches, and a few isolated teeth and postcranial remains, was attributed 
to C. lupus mosbachensis by HAAS (1966), while BALLESIO (1986) referred it to Canis cf. arnensis. 


The fossil dogs from the above mentioned localities are here referred to Canis cf. arnensis. 
They are arnensis-sized dogs, showing some dental ratios suggestive of evolutionary change, such 
as the upper molars with a reduced L/W ratio (cf. DE BEAUMONT 1979) and relative trigonid length 
reduction (Fig. 3). The latter character could be due to size variation of the metaconid. However, 
given the high variability originating from the differing measurement sources (some data are from 
the literature) and the small differences, we are cautious in interpreting these results (ROOK 1993). 
Furthermore, the few mandibular fragments bearing premolars and carnassials from these latest 
Villafranchian localities (Pirro, Apollonia-1, Venta Micena) are, in this respect, closer to the 
morphologies present in the type population of Canis arnensis. The late Villafranchian dogs (Canis 
etruscus and Canis arnensis) are characterized by an M1 paraconid that is relatively low, and does 
not rise over the main cusps of the premolars (TORRE 1967). 


In Galerian faunas a small dog (size of Canis arnensis) is sometimes associated with the larger 
Canis (Xenocyon). Compared to the latest Villafranchian forms, these small dogs show more 
derived characteristics, with more pronounced "wolf-like" morphologies. 


Among the sample reported by MOULLÉ (1992) from Le Vallonnet (Fig. 1; DE LUMLEY et al. 
1988) itis worth mentioning a fragmentary skull, a fragmentary left mandibular ramus with M1-Mo, 
a fragmentary right mandibular ramus with M1-Mo, and a fragmentary right mandibular ramus 
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Fig. 2. Canis cf. arnensis from Pirro Nord. 1) PN 24, left lower carnassial; A, lingual view; B, labial view. 2) 
DE not numbered, fragmentary skull; A lateral view; B, ventral view. 3) DE 12-2, not numbered, Right 
maxillary bone with P -M'"; A occlusal view, B Labial view. All figures natural size. 
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H) trigonid length 


20.25 21 21.75 22.5 23.25 24 24.75 25.5 


M, total length 


Fig. 3. Diagram of M] trigonid length versus M; total length for some fossil Canis species. Canis etruscus: 
from Upper Valdarno = e and dotted line; Canis arnensis: from Upper Valdarno = a and dotted line; Canis 
cf. arnensis: from Venta Micena = V (data from MARTINEZ 1991); from Pirro = P; from Apollonia-1 = A 
(data from Kouros 1992). Canis aff. arnensis (advanced form): from Le Vallonnet = L (data from MOULLE 
1993); from Huescar-1 = I; from Cullar de Baza-1 = @; from Soave various sites, Soave Castello = S, 
Zoppega = Z; from L'Escale, lower beds = E and thin line, upper beds = # and thin line; from Petralona = 
H and heavy line (data from KURTEN & POULIANOS 1977, 1981). 


with P4-Mi, in addition to various fragments and isolated teeth. DE LUMLEY et al. (1988) and 
MOULLE (1992) compared the specimens from the cave of Le Vallonnet with the sample from 
Petralona and referred their fossils to Canis lupus mosbachensis. 


FICCARELLI & MAZZA (1990) refer a tibia from the earliest Galerian locality of Colle Curti 
(Fig. 1) to Canis cf. arnensis on the basis of its dimensions. 


Some fossil remains of a small dog were also recovered at Huescar-1 and Cullar de Baza-1 
(Fig. 1; ALBERDI et al. 1989; ALCALA & MORALES 1989). Three specimens are known from 
Huescar-1, a right Ml, a right M? and a left Mı. From Cullar de Baza are recorded a fragmentary 
right mandibular ramus with C, P1, broken P5, P4, broken M1, M2, Ma as well as isolated left P3, 
P4, and Mi. After comparisons with the samples from L'Escale, Petralona and Venta Micena, 
ALCALÀ & MORALES (1989) refer the material from these localities to Canis etruscus, although 
with some hesitation. 


Fossil dogs from karst fissure fillings at the foothills of Lessini Mounts (Fig. 1; PASA 1947; 
BARTOLOMEI 1982) were described by PASA (1947) as Canis sp. aff. mosbachensis. Re-examina- 
tion of the specimens (stored in the Museo Civico di Storia Naturale, Verona) allow us to attribute 
this material to Canis aff. arnensis (advanced form). 


BONIFAY (1971) described as Canis etruscus the rich sample (at least 20 individuals are 
represented) from L'Escale (Fig. 1). She considers Canis mosbachensis and Canis arnensis as 
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younger synonyms of Canis etruscus. This opinion was criticized by TORRE (1974), who recogni- 
zed in the L’Escale form some derived features, with respect to the late Villafranchian species. 


The abundant sample of wolf-like dog from Petralona (Fig. 1; KURTÉN & POULIANOS 1977, 
1981; TSOUKALA 1989) was attributed to Canis lupus mosbachensis by KURTÉN & POULIANOS 
(1977, 1981) and TSOUKALA (1989). 


The dog remains from these Galerian localities are here referred to a derived form, Canis aff. 
arnensis. They are similar to the latest Villafranchian Canis cf. arnensis, but in comparison with 
the Villafranchian forms they show as a derived character a clear wolf-like morphology of M1. 
The paraconid of the lower carnassial is in fact relatively higher than in Canis arnensis and Canis 
etruscus. 


Canis mosbachensis from Galerian localities of northern Europe, when compared with Canis 
aff. arnensis (advanced form), shows greater size and dental ratios closer to Canis etruscus. Canis 
aff. arnensis (advanced form) seems to occur in Mediterranean areas during the first part of the 
Galerian mammal age. In northern localities, C. mosbachensis is present, and it is interesting to 
note that no dogs of the size of Canis arnensis were recovered from late Villafranchian — early 
Galerian localities in the territory of the former USSR (M. SOTNIKOVA, pers. comm.). Canis 
mosbachensis dispersed southward during the Middle Pleistocene. 


Canis aff. arnensis (advanced form) probably represents a new species, for the definition of 
which we await further comparisons with the northern species. At present we do not exclude the 
possibility that at the transition Early-Middle Pleistocene, at least two different lineages were 
present, both paralleling wolf morphologies: one in the Mediterranean regions, leading from Canis 
arnensis to Canis aff. arnensis (advanced form); the second, in the north and central areas of 
Eurasia, from Canis etruscus to Canis mosbachensis. In Asia a primitive wolf-like species, close 
to Canis etruscus [Canis variabilis (PEI, 1934)] seems to have survived for a longer time. It is 
reported at Choukoutien locality 1 and locality 13; at the former site it is associated with Canis 
lupus. 


At the end of Middle Pleistocene Canis lupus dispersed in Eurasia. Even if it is possible that 
the modern wolf was derived from Canis mosbachensis, its abrupt arrival in middle holarctic 
latitudes, as well as its association with Canis mosbachensis in some post-Galerian Italian 
localities, such as Ceré (PASA 1949; ROOK unpublished) and S. Sidero 3 (DE GIULI 1983), suggest 
that this species had its origin in the north. 
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